We present a unique case of biopsy-proven necrotizing sarcoidosis involving the central nervous system (CNS) in a 52-year-old woman. The patient presented with a 3-month history of left-sided headache and sharp, shooting pains on the left side of her face. She also has a previous history of sarcoidosis, histopathologically confirmed on parotid gland biopsy 24 years before. Imaging studies of the present lesion revealed a 1.8 ؋ 1.4-cm mass in the left temporal lobe with signal intensity suggestive of meningioma or low-grade glial neoplasm. Surgical resection was initiated, and intraoperative consultation with frozen sections revealed granulomata. The lesion was biopsied, and surgical intervention was terminated. Permanent sections failed to reveal bacteria, mycobacteria, fungi, or foreign bodies. A diagnosis of necrotizing neurosarcoidosis was rendered. The patient was administered steroid therapy and clinically responded favorably. At the most recent follow-up almost 2 years later, there was no evidence of recurrence or progression. Necrotizing sarcoidosis has been reported most commonly in the lungs and rarely in other organ systems. We report the first histologically proven case involving the CNS as well as a rare example of sarcoidosis and necrotizing sarcoid granulomatosis in the same patient. Sarcoidosis and its necrotizing variant should be considered in the differential diagnosis of a granulomatous mass lesion involving the CNS, particularly in the context of a history of systemic disease.
Sarcoidosis is an idiopathic, systemic, inflammatory disorder with a predilection for middle-aged, black women. The clinical course is characterized by episodic exacerbations that are self-limited and may or may not respond to immunosuppressive therapy. Classically, the lungs and mediastinal lymph nodes are involved, although there often is variable involvement of other organ systems. Pathologic diagnosis relies heavily on the exclusion of other causes of non-necrotizing granulomata.
Sarcoidosis involving the central nervous system (CNS; neurosarcoidosis) affects only approximately 5% of patients with systemic sarcoid (1) . It has been reported to involve all parts of the CNS, and its coverings including supratentorial and infratentorial compartments as well as the eye and the pituitary (1-7). The most common presenting symptom of CNS involvement is unilateral facial nerve (cranial nerve VII) palsy (8) . Imaging studies are nonspecific, revealing a poorly defined mass with a variable degree of surrounding edema. Thus, in the appropriate clinical setting, neurosarcoid should be included in the differential diagnosis of a CNS mass. A single case (7) of CNS involvement has also been reported in the absence of a classical clinical history of previous or synchronous pulmonary involvement.
Necrotizing sarcoid granulomatosis (NSG), initially described by Liebow in 1973 (9), has been described even less frequently than its nonnecrotizing counterpart. Since that initial report, approximately 115 cases involving a variety of sites, both with and without histologic confirmation, have been reported in the English language literature. The vast majority involve the lungs (10 -15), with some cases involving skin and subcutaneous tissues (16) , kidney (17) , lacrimal gland and gastrointestinal tract (18) , orbit (19) , liver (20) , and spinal column (21) . A single report (22) described neurologic involvement and CNS lesions by imaging studies in a patient with biopsy-proven pulmonary and mediastinal disease. Thus, to our knowledge, we report with histologic confirmation the first case of NSG involving the intracranial compartment reported in the English literature.
CASE REPORT

Clinical History
A 52-year-old woman had received a diagnosis sarcoidosis 24 years before this admission upon biopsy of a right parotid gland mass. At that time, she also had suspicious lesions in the lungs as well as hilar lymphadenopathy. During the next 24 years, additional granulomatous lesions were identified in biopsies of the skin and lungs. Skin tests at that time were negative for mumps, tuberculosis (PPD), histoplasmosis, and coccidiomycosis. Other pertinent history includes smoking and sinusitis. Family history is noncontributory. On this admission, the patient presented with a 3-month history of new-onset left-sided headache and shooting pain on the left side of her face. Neurologic examination was significant for hyperesthesias on the left side of the face in the territory of the trigeminal nerve (cranial nerve V). Computerized tomography revealed a 1.8 ϫ 1.4-cm mass in the left temporal lobe and cavernous sinus area. The mass was isointense and revealed mild surrounding edema. Magnetic resonance neuroimaging studies, with and without contrast, identified a lesion with signal intensities suggestive of meningioma or glial neoplasm ( Fig. 1 ). Increased T2 signal was also seen, suggesting compression of adjacent tissue. Administration of gadolinium resulted in significant enhancement that seemed fairly homogeneous. An incidental right ethmoid mucocele was also noted. Chest x-ray showed no lung lesions, and no lymphadenopathy was detected in the mediastinum. The patient underwent a left subtemporal craniotomy with partial resection of the mass, at which time intraoperative frozen-section diagnosis revealed an inflammatory, granulomatous process. After additional biopsies for further histopathologic examination, the surgical procedure was terminated.
Histopathology
Routinely processed sections revealed neuroglial tissue heavily involved with multiple granulomas. Large and small multinucleated giant cells were distributed in the immediate vicinity of these granulomatous areas as well as in adjacent tissue devoid of necrotic foci ( Fig. 2A) . These lesions consisted of focal areas of coagulative necrosis, surrounded by a rim of mononuclear cells (Fig. 2B ). The latter often had either oval-shaped or elongated irregular and indented nuclei. Most cells also had a generous amount of pink cytoplasm. Intermixed with the epithelioid histiocytes and giant cells were a modest number of lymphocytes and plasma cells, although acute inflammatory infiltrates including segmented neutrophils or eosinophils were not seen (Fig. 2C) . There was no definitive vasculitis, although some vessels had inflammatory cells around them. Sections were stained with Gomori methenamine silver and periodic acid-Schiff and did not reveal any fungal organisms. Multiple stains for mycobacteria/ acid-fast organisms were negative. These included Zeihl-Neilsen and modified acid-fast (Fite's), as FIGURE 1. Neuroimaging studies revealing a homogeneously enhancing lesion with a dural attachment involving the left temporal lobe and extending into the cavernous sinus. A, axial T1-weighted magnetic resonance image after intravenous gadolinium. B, coronal T1-weighted magnetic resonance image after intravenous gadolinium.
well as auramine-rhodamine fluorescent stain. Cultures obtained intraoperatively failed to grow any organisms. No foreign body was identified by examination with polarized light. The patient's previous parotid gland mass biopsy from 24 years before was reexamined. The histopathology was typical non-necrotizing granulomatous inflammation. Histochemical stains performed previously on that specimen had also failed to reveal any organisms, and a diagnosis of sarcoidosis was reconfirmed. In view of the patient's history and diagnosis of sarcoidosis as well as the prior favorable response to steroids, the present biopsy with necrotizing granulomatosis and lack of infectious cause was diagnosed as NSG. The patient's clinical condition has significantly improved with steroid therapy; almost 2 years later, there is no evidence, clinical or radiographic, of recurrence or progression of the mass.
DISCUSSION
We report the first histologically confirmed case of intracranial NSG. Necrotizing sarcoidosis differs from typical sarcoidosis by the presence of significant noncaseating necrosis and confluent granulomatous inflammation consisting of epithelioid histiocytes, lymphocytes, and plasma cells, usually with an associated granulomatous vasculitis (11, 12, 18) . The differential diagnosis of necrotizing granulomas includes chronic infections such as typical and atypical mycobacterium, fungi (e.g., histoplasmosis, aspergillosis, cryptococcosis), and Wegener's granulomatosis, as well as foreign body type granulomatous inflammations. Therefore, a diagnosis of sarcoidosis, necrotizing or non-necrotizing, should be made only after other causes of granulomas have been excluded. Mycobacterial and fungal causes can be excluded by various histochemical stains and ideally by culture. Wegener's granulomatosis frequently has a characteristic clinical presentation in terms of both the clinical course and the distribution of lesions. Increased serum c-ANCA levels may further support it. Histologically, the granulomatous inflammatory process has a significant acute inflammatory component, accompanied by a large number of segmented neutrophils and a necrotizing vasculitis. The necrosis of Wegener's also often creates geographic patterns and may be surrounded by palisading histiocytes. NSG patients typically have a long clinical course with a significant, favorable response to steroids. These features clearly rule out infectious causes, particularly when supported by negative cultures.
A brief summary of reports of NSG in the scientific literature is presented in Table 1 . A total of 116 cases were identified, with 62 histologically confirmed cases including the present report. The average age was 42 years (range, 11 to 66 years). Not surprising is that many patients had been treated for infectious causes, usually mycobacterial infections. Treatment with steroids typically followed Chronic inflammatory cells (i.e., lymphocytes and plasma cells) are also noted. C, at higher magnification, the nuclei of the mononuclear cells seen around the necrotic focus are frequently elongated, irregular, or indented. The nuclei within the multinucleated cells are often arranged around the periphery (arrow) but in many instances were randomly clustered within the cytoplasm. Although some nuclear debris is present, acute inflammatory cells are conspicuously absent.
identification of the cause, and the clinical response was often favorable.
The relationship between sarcoidosis and NSG remains poorly defined. Churg et al. (10) in their report describing 12 cases of NSG suggested that this entity is most likely a variant of typical sarcoidosis or is closely related. The histologic features and the clinical course of the disease, although different enough to merit its own designation, bears sufficient similarities to sarcoidosis to be classified in the same group of disorders. The authors also described in the same report (10) a patient with pulmonary NSG and uveitis who also had noncaseating granulomas in her hilar lymph nodes. The present case provides another example of classic non-necrotizing sarcoid, previously diagnosed on biopsies, followed by NSG. This lends additional support to the contention that NSG may indeed be a variant of sarcoidosis.
Our case report illustrates the importance of including inflammatory disorders such as sarcoidosis in the differential diagnosis of a CNS mass in a patient with appropriate clinical presentation. History of systemic sarcoidosis should raise further suspicions regarding the cause of any intracranial lesion. Intracranial involvement by sarcoidosis without previous clinical history, although extremely rare, has been reported (2, 4, 7). There are no specific imaging or laboratory findings for neurosarcoidosis and therefore a high level of clinical suspicion must be maintained and appropriate tests to rule out other causes must be performed.
The present report also emphasizes the need to keep neurosarcoidosis, rather than other infectious causes, on the list of differential diagnoses to be considered for necrotizing granulomas in the brain. Necrotizing sarcoidosis, like typical sarcoidosis, is a diagnosis of exclusion and should not be made until all special studies including cultures have been performed to rule out an infectious cause. Although patients with confirmed extrapulmonary necrotizing sarcoidosis and a single case with presumed CNS involvement have been described in the literature (22) , this report is the first to document histologically proven intracranial involvement. It also provides a rare example of the combined presentation of a case with typical sarcoidosis and subsequent necrotizing granulomatosis. 
